WO0065820 



Publication Title: 

A METHOD OF MANAGING PREPAID SUBSCRIPTION INFORMATION 



Abstract: 

A method, a telecommunications system and a network node are provided for 
managing subscription information of a prepaid subscription in a 
telecommunications system. According to the present invention, a first time limit 
indicating when the subscription will expire is set (302) during subscription 
provisioning. When the first time limit is encountered (309, 309), the subscription 
is deactivated (308). 



Data supplied from the esp@cenet database - http://ep.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Patent Logistics, LLC 
Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa) Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
H04M 15/00 



Al 



(11) International Publication Number: WO 00/65820 

(43) International Publication Date: 2 November 2000 (02.1 1.00) 



(21) International Application Number: PCT/FIOO/00165 

(22) International Filing Date: 2 March 2000 (02.03.00) 



(30) Priority Data: 

990937 



26 April 1999 (26.04.99) 



FI 



(71) Applicant (for all designated States except US): NOKIA 

NETWORKS OY [FI/FI]; Keilalahdentie 4, FIN-02150 
Espoo (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): ANDRESEN, Lars, 
L. [DK/DK]; Judithsvej 15 st tv, DK-2900 Hcllerup 
(DK). FJORDSTROM, Lone, B. [DK/DK]; Kajerodvej 
33, DK-3460 Birkerod (DK). SLOTH, Nikolaj [DK/DK]; 
Skoleholdervej 13, 4. tv, DK-2400 Copenhagen (DK). 
BEKKEVOLD, Jesper [DK/DK]; Normandigade 7, 3. tv, 
DK-2300 Copenhagen S (DK). HAAKANA, Pirjo [FI/DK]; 
Brammingegade 7, 1. tv, DK-2100 Copenhagen O (DK). 

(74) Agent: KOLSTER OY AB; Iso Roobertinkatu 23, P.O. Box 
148, FIN-00121 Helsinki (FI). 



(81) Designated States: AE, AL, AM, AT, AT (Utility model), AU, 
AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, CZ 
(Utility model), DE, DE (Utility model), DK, DK (Utility 
model), DM, EE, EE (Utility model). ES, FI, FI (Utility 
model), GB, GD, GE. GH, GM, HR, HU, ID, IL, IN, IS, 
JP. KE, KG, KP, KR, KR (Utility model). KZ, LC. LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SK (Utility 
model), SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, 
YU, ZA, ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, 
SL, SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), European patent (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC. NL, PT, 
SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: A METHOD OF MANAGING PREPAID SUBSCRIPTION INFORMATION 
(57) Abstract 

A method, a telecommunications system 
and a network node are provided for managing 
subscription information of a prepaid subscrip- 
tion in a telecommunications system. Accord- 
ing to the present invention, a first time limit in- 
dicating when the subscription will expire is set 
(302) during subscription provisioning. When 
the first time limit is encountered (309, 309), 
the subscription is deactivated (308). 



304 



305 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 




LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TC 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/65820 



PCT/FI00/00165 



1 

A METHOD OF MANAGING PREPAID SUBSCRIPTION INFORMATION 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and equipment for man- 
aging prepaid subscriber information. The prepaid subscription can be an in- 
5 dividual subscription or a group subscription. 

In telecommunications systems, such as the pan-European digital 
mobile communications system GSM (Global System for Mobile Communica- 
tions), the use of prepaid SIM (Subscriber Identity Module) cards is increas- 
ing. Prepaid SIM cards relieve network service providers of credit losses. 

10 Furthermore, they enable parents to set an upper limit for the telephone bill 
beforehand. As a third benefit, they enable roaming subscribers to pay for 
their local calls at local tariffs, whereas using the SIM card of their home 
service provider results in paying international tariffs for connections to their 
home network and back. 

15 Usually service providers allow the subscribers to call an Interactive 

Voice Response (IVR) service through which the service subscribers can 
check their account balance and add more money to their accounts. Some 
service provides also offer a web based interface, so that the subscribers can 
check their account balance and add more money to their accounts via the 

20 Internet. This adding of money is called recharging and it is done by means of 
vouchers or credit cards, for example. Some of the service providers sell dif- 
ferent types of vouchers, which differ from each other for example in the num- 
ber of 'call units'. In addition, each voucher has a voucher validity period, after 
which it cannot be used for recharging. 

25 There are subscribers who do not use their prepaid SIM cards at all 

or who use only one prepaid SIM card and never recharge. A problem with the 
current prepaid solution is that once a prepaid subscription has been added to 
the system it will never be removed. This generates many problems for service 
providers running out of for example subscriber numbers, such as MSISDNs 

30 for mobile subscribers. Another problem with the current prepaid solution is 
that for example a subscriber with an originating prepaid subscription can 
continue to receive calls for years and years even though his account has al- 
ready been used up. Thus the service provider will not get any payment from 
him. 



35 
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DISCLOSURE OF THE INVENTION 

The object of the invention is to overcome the above-stated prob- 
lems. The object of the invention is achieved by a method, a system and a 
network element which are characterized by what is disclosed in the inde- 
5 pendent claims. The preferred embodiments of the invention are set forth in 
the dependent claims. 

The invention is based on defining at least a subscription expiry 
time for the deactivation of the subscription. The time may be given as an ex- 
act date, or a timer may be set. for example. 

10 The advantages of the invention are that the service provider finds 

easily those subscribers and groups who do not use the prepaid system any- 
more, and the service provider can define what should be done to them. For 
example, they could be removed from the databases including subscription 
information. In addition, the expiry of subscriptions allows the service provider 

15 to reuse MSISDN numbers. The unused and expired subscriptions are deacti- 
vated, whereafter the service provider can remove them from the system or 
reuse them with new subscribers or groups. 

In an embodiment of the invention a user of the prepaid subscrip- 
tion receives an announcement before the subscription expires. A further ad- 

20 vantage of this embodiment is that it is a simple way to remind the customer to 
recharge his account and thus keep the subscription active. 

Yet in another embodiment of the invention the time limits, for ex- 
ample expiry dates, are updated when the subscription account is recharged. 
A further advantage of this embodiment is that the expiry depends on the use 

25 of prepaid services, and only those subscriptions which do not use prepaid 
services are deactivated. 

In an embodiment of the invention, the prepaid subscription is a 
prepaid group subscription. An advantage of applying expiry times to a pre- 
paid group subscription is that all changes in a subscription affect all group 

30 members at the same time. For example when the subscription account is re- 
charged, this affects all group members simultaneously in the same way . 

BRIEF DESCRIPTION OF THE FIGURES 

The invention will be described below in more detail by means of 
preferred embodiments with reference to the accompanying drawings, in 
35 which 
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Figure 1 is a block diagram showing some relevant network ele- 
ments; 

Figure 2 shows a state machine of the first preferred embodiment of 
the invention; and 

5 Figure 3 is a flow chart illustrating the second preferred embodi- 

ment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a block diagram of a telecommunications system S 
equipped with an arrangement according to a preferred embodiment of the 

10 invention. The telecommunications network is assumed to be a public land 
mobile network PLMN, however, the invention is not limited to this particular 
type of network. The invention can be used in any telecommunication systems 
where the prepaid subscribers or prepaid groups have subscription informa- 
tion stored in the system. A prepaid subscriber refers to a subscriber using 

15 prepaid subscription, i.e. a user of a prepaid subscription. A prepaid group 
refers to a group of one or more subscribers using one prepaid group sub- 
scription, i.e. users of a prepaid subscription sharing one common prepaid 
subscription account. Subscribers belonging to a group are also called mem- 
bers. The members of a group using a prepaid group subscription can be di- 

20 vided into different types. Preferably they are divided into two types: members 
who can recharge the subscription account (also called group account) and 
members who cannot recharge the subscription account. Below, a member 
who can recharge is called a supermember and a member who cannot re- 
charge is called a submember. The member of a group can be a mobile sub- 

25 scriber, a fixed subscriber or a PBX (Private Branch Exchange) subscriber. 
Thus, a group subscription may include several different kind of subscribers. 
The group can also have one or more external parties who can recharge the 
group s subscription account. However, the external party is not a member of 
the group. The external party can be seen as an Internet-enabled group ad- 

30 ministrator. The external party can view all group information, recharge the 
group's subscription account and activate the subscription as described be- 
low. In other words, the external party is an Internet-enabled user with admin- 
istrative means, not a member of the group (using a phone). 

The embodiment illustrated in Figure 1 makes use of intelligent Net- 

35 work technology. An intelligent network IN is able to provide a subscriber of a 
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telecommunications network such as a wired network or a mobile telephone 
network with a variety of services. An example of such an intelligent network 
is described in the recommendations of the ITU-T Q-1200 series, of which Q- 
1210 to Q-121 9 define a set of features known as CS-1 (Capability Set 1), and 
5 correspondingly, Q-1220 to Q-1229 define a set of features CS-2. The inven- 
tion and its background will be described by using the terminology of recom- 
mendation ETS 300 374-1 CorelNAP : but the invention can also be employed 
in intelligent networks implemented according to other intelligent network 
standards, for example CAMEL. 

10 Figure 1 shows some elements of an intelligent network which are 

relevant to the understanding of the invention, such as what are known as in- 
telligent peripherals IP. Usually an IP is associated with a specialized re- 
source function SRF, which is an interface for network .mechanisms associ- 
ated with interaction with a subscriber. Thus an IP may comprise more ad- 

15 vanced speech handling functions than do exchanges in general. The IVR 
application is normally located in the IP. The IVR application, also called the 
PrePaid SIM IVR application, is an interactive voice response application that 
allows the subscriber to add money (deposit, recharge) to PrePaid SIM ac- 
counts by entering the number of a prepaid voucher. The IVR Voicetek Gen- 

20 eration may be used as an execution environment for the IVR application. 

The IP is connected to an SSP using for example ISUP (ISDN User 
Part) signalling and one or more voice transports. The SSP (Service Switching 
Point) is a network element performing a service switching function (SSF). The 
SSP may be a mobile services switching centre MSC, which includes the SSF. 

25 The SSF is an interface between a conventional call control function CCF and 
a service control function SCF of the intelligent network. The network element 
performing the SCF is called a service control point SCP. An intelligent net- 
work service is produced by the service switching point SSP inquiring instruc- 
tions from the service control point SCP by means of messages to be trans- 

30 mitted across the SSP/SCP interface upon the encounter of detection points 
associated with the service. In association with an intelligent network service, 
a service program is started at the service control point SCP, the operation of 
the program determining the messages transmitted by the SCP to the SSP at 
each stage of a call. However, usually the SCP is not used in the service logic 

35 of the Prepaid SIM IVR recharge application, i.e. calls to the IVR are routed by 
the CCF directly to the IVR on the basis of the service number that the sub- 



WO 00/65820 PCT/FIOO/00165 



scriber has dialled in order to recharge. 

In this example illustrated in Figure 1 5 prepaid subscriber-specific 
and group-specific information and information about vouchers are in a data- 
base located in a service management point SMP. Subscriber-specific infor- 
5 mation relates to an individual prepaid subscription and group-specific infor- 
mation relates to a prepaid group subscription. Alternatively, the information 
may be located in different databases and/or in some other network element, 
such as a home location register HLR. The interface between the IVR and the 
SMP database is called a service management interface SMI. The SMP and 

10 the IP may be connected for example through a local area network (LAN) us- 
ing the TCP/IP (Transmission Control Protocol/Internet Protocol). The con- 
nection between the IP and the SMP illustrated by a dashed line represents 
only a management connection without any signalling connection, such as 
functions used to calculate the expiry time or times. 

15 The service management access point SMAP provides selected 

users, such as service providers and network operators, with access to the 
service data of the service management point SMP through a public telephone 
network, such as the PSTN or the ISDN, a cellular radio network (such as the 
GSM) or a public data network (X.25, the Internet), and an open interface. The 

20 SMAP interacts directly with the SMP. Furthermore, the SMAP can provide 
access to a network element of another telecommunications network, such as 
the home location register HLR comprising data related to subscriber informa- 
tion and telecommunications services. Functionally, the SMAP comprises a 
service management access function. 

25 Network operators and service providers are nowadays separated. 

A service provider buys the needed bearer services from a network operator. 
A network operator may also be a service provider. An operator may also 
have multiple service providers. 

Subscriber-specific information and group-specific information ac- 

30 cording to the invention comprise at least some kind of indication of when the 
subscription will expire. Subscriber-specific information and group-specific 
information may also comprise information indicating when the credit expires. 
Subscriber-specific information and group-specific information may also com- 
prise information indicating when the credit or the subscription is about to ex- 

35 pire. Subscriber-specific information and group-specific information may also 
comprise information concerning how and where calls are routed in different 
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situations, for example in different states described in Figure 2. Subscriber- 
specific information and group-specific information may also comprise infor- 
mation indicating the state of the subscription. Group-specific information may 
also comprise information indicating services that members of the group can 
5 subscribe to. Group-specific information preferably does not comprise infor- 
mation about members of the group. However, group-specific information may 
comprise information indicating the supermembers and external parties who 
can recharge the subscription account. 

The present invention can be implemented to the existing network 

10 elements. They all have processors and a memory with which the inventive 
functionality described below can be implemented. The functions described 
below may be located in one network element or some of them may be in one 
element and the others in other elements regardless of how they are located 
in the examples used to illustrate the invention. 

-j 5 Figure 2 illustrates a state machine of the first preferred embodi- 

ment of the invention. Each state is described separately with the events that 
cause transition in and/or out of this state. For the sake of clarity H is assumed 
that the voucher or the credit card is valid. It is also assumed that the calls are 
re-routed to a corresponding IVR application. In other embodiments the serv- 

20 ice provider may also define some other number(s) to which the calls will be 
re-routed in different states. It is also assumed for the sake of clarity that the 
accounting is handled separately from timely management of the subscription. 
It is also assumed for the sake of clarity that the subscription is an individual 
prepaid subscription (i.e. one subscriber) and not a prepaid group subscrip- 

25 tion. A further assumption made here is that the subscriber does not use all 
his credit. 

Referring to Figure 2, the first state ST1 is called 'Preactive'. This 
state is entered as a result of prepaid subscription provisioning. In the first 
preferred embodiment an expiry date is set for the subscription during the 

30 prepaid subscription provisioning. In state ST1 , no incoming calls can be re- 
ceived and any outgoing calls will be re-routed to the IVR application or to 
some other number defined by the service provider. This state ST1 is exited 
as. a result of event e1 or event e2. Event e1 takes place when the subscriber 
makes a first outgoing call. Event e2 occurs when the subscription expires, for 

35 example the subscriber has not made a call before the expiry date of the sub- 
scription. 
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The second state ST2 is called 'Active 1 . This state is entered as a 
result of event e1 , e3a } e3b, e3c or e3d. When the state is entered as a result 
of event e1, the prepaid subscription is initialized by a first call made by the 
subscriber. The call is re-routed to an IVR application relating to depositing 
5 and the subscription is activated. The following dates are calculated in the first 
preferred embodiment: near credit expiry date, credit expiry date, near sub- 
scription expiry date and subscription expiry date. The credit expiry date is 
calculated in the first preferred embodiment for example by adding the validity 
period of the credit to the date of this first call, and the other dates are calcu- 

10 lated from the credit expiry date, since in the first preferred embodiment the 
expiry function determines the length of the periods between states ST2 and 
ST3 : ST3 and ST4, ST4 and ST5, and ST5 and ST6. The length of the time 
periods may differ. The credit expiry date is calculated in order to encourage 
prepaid subscribers to recharge their accounts and thus generate more pre- 

15 paid traffic in the network and to produce more revenue to the service pro- 
vider. The same dates are calculated (updated) with the same expiry function 
also when the state is entered as a result of a recharge event e3ar e3b, e3c or 
e3d in the first preferred embodiment. 

In state ST2, the subscriber can make and receive calls. In other 

20 words all the services of the prepaid service are available to the subscriber 
(incoming and outgoing calls are allowed; outgoing calls are not re-routed to 
the IVR) in state ST2. 

State ST2 is exited as a result of event e3a or event e4. Event e3a 
is a recharging event, which takes place whenever the subscriber wants (and 

25 manages) to add more money to his subscription account During event e3a, 
state ST2 is. exited and entered. This means that the subscription stays in the 
'Active' state and the expiry dates and near expiry dates are recalculated. 
Event e4 occurs when the subscription has been in state ST2 so long (without 
recharging) that the near credit expiry date is encountered. 

30 The third state ST3 is called 'Near credit expiry 5 . This state is en- 

tered as a result of event e4 described earlier. The purpose of this state is to 
urge the subscriber to recharge the subscription account. The subscriber with 
an originating prepaid subscription receives an announcement before every 
outgoing call with information of the date of credit expiry. The subscriber with 

35 a terminating prepaid subscription receives the same announcement right 
before he receives a call. If a subscription is both an originating and terminat- 
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ing prepaid subscription, the subscriber receives these announcements before 
every incoming and outgoing call. The remaining credit of the prepaid sub- 
scription may be reduced according to the deposit function defined in the 
voucher profile. State ST3 is exited as a result of event e3b or event e5. Event 
5 e3b occurs when the subscriber recharges his account. Event e5 takes place 
when the credit expiry date is encountered (according to the latest calculated 
date for credit expiry). 

The fourth state ST4 is called 'Credit expired'. This state is entered 
as a result of event e5 described earlier. In state ST4, the remaining credit of 

10 the prepaid subscription may be reduced according to the deposit function 
defined in the voucher profile. The calls made by a subscriber with an origi- 
nating subscription are re-routed to the IVR recharge application and the sub- 
scriber gets an announcement informing the subscriber of the credit expiry. It 
is still possible for the subscriber with an originating prepaid subscription to 

15 receive incoming calls. A subscriber with a terminating subscription cannot 
receive any incoming calls. Instead of an incoming call he receives an an- 
nouncement informing the subscriber of the credit expiry. The subscriber with 
a terminating subscription can make calls. In some other embodiment of the 
invention he may also receive an announcement reminding him of the credit 

20 expiry also before each outgoing call. A subscriber with an originating and 
terminating subscription cannot make or receive calls, since all incoming calls 
are barred and outgoing calls are re-routed to the IVR recharge application. 
Therefore, in state ST4 those calls which are charged from the subscription 
account are barred. 

25 State ST4 is exited as a result of event e3c or event e6. Event e3c 

occurs when the subscriber recharges his account. Event e6 takes place when 
the near subscription expiry date is encountered. 

The fifth state ST5 is entered as a result of the above-described 
event e6 and event e8. Event e8 occurs when the service provider manually 

30 changes the state of the subscription from state ST6 to state ST5 and thus 
gives the subscriber an opportunity to recharge the account on the very same 
day in the first preferred embodiment. In some other embodiments the service 
provider can manually change the subscription expiry date at the same time 
when he is changing the state of the subscription. Yet in some other embodi- 

35 ments a new subscription expiry date may be calculated in response to event 
e8. 
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State ST5 is called 'Near Subscription expiry'. In this state the re- 
maining credit of the prepaid subscription may be reduced according to the 
deposit function defined in the voucher profile, and incoming calls are barred 
to both originating and terminating prepaid subscriptions. An announcement 
5 informing the subscriber of the forthcoming expiry of the subscription is given. 
The announcement is given to a subscriber with originating prepaid subscrip- 
tion before each outgoing call and to a subscriber with terminating prepaid 
subscription instead of every incoming call. In both cases, every outgoing call 
is re-routed to the IVR recharge application. 

10 This announcement is an extra incentive for the subscriber to re- 

charge before the subscription is deactivated. 

State ST5 is exited as a result of event e3d or event e7. Event e3d 
occurs when the subscriber recharges his account. Event e7 takes place when 
the subscription expiry date is encountered. In the first preferred embodiment, 

15 if state ST5 has been entered as a result of event e8, the exit event e7 is en- 
countered on the same calender day the state was changed. 

The sixth state ST6 is entered as a result of the above-described 
event e7 and event e2. Event e2 occurs if the subscriber has not activated his 
subscription, that is, he has not made a first call within a time limit given dur- 

20 ing the subscription, i.e. the subscription expiry date that was set when state 
ST1 was entered. The purpose of event e2 is to allow expiry of subscriptions 
which are not sold, for example the prepaid package solutions. 

In state ST6, called 'Subscription expired', the subscription is deac- 
tivated. All calls are barred, i.e. the subscriber can neither receive incoming 

25 calls nor make outgoing calls regardless of subscription type outgoing, in- 
coming, both). No announcements are played. Even calls to the IVR recharge 
application and the service provider hot line are barred. The subscriber is no 
longer able to use his subscription in any way. In this state the remaining 
credit of the prepaid subscription may be reduced according to the deposit 

30 function defined in the voucher profile. The service provider may remove sub- 
scriptions which are in state ST6 from the system for example by an automatic 
night job. This removal can be done if the subscription has been in state ST6 
for four days, for example. Removing a subscription also means that the space 
of the removed subscription information is marked free (or indicated in some 

35 other way that the space can be overwritten) and the information cannot be 
used anymore. 
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In a prepaid group subscription the above states are same for all 
group members, the states are entered at the same time and all group mem- 
bers hear the announcements. In the first preferred embodiment the group is 
divided into supermembers and submembers. All group members are there- 
5 fore not allowed to recharge the subscription account (i.e. group account), and 
the recharging events e3a, e3b, e3c and e3d can only take place if the re- 
charging subscriber is either a supermember of the group or an external party. 
In the first preferred embodiment event e1 takes place if the subscriber mak- 
ing the first call initializing the subscription, is a supermember of the group. In 

10 another embodiment of the invention where the group is also divided into su- 
permembers and submembers, event e1 also takes place when a submember 
makes the first call. In embodiments where the group is not divided, each 
member of the group can be considered as supermember. 

If a group has at least one external party, a first web use can ini- 

15 tialize the subscription instead of the first call. The 'first web use' refers here 
to the first time the administrative means of the prepaid group subscription is 
used over the web. In the first preferred embodiment the one which is made 
first, initializes the subscription. In other words, event e1 takes place when an 
external party of the group activates the subscription over the web (before a 

20 first call is made). In embodiments where only the external party/parties can 
initialize the subscription, event e1 takes place only in response to the first 
web use. The external parties can recharge the account and/or inspect expiry 
dates etc. over the web. Service providers can also inform external parties 
about state changes and their impact on subscriptions with conventional 

25 means, letters, short messages, e-mail etc. 

Figure 2 illustrates only one example of a very generic state ma- 
chine. It is possible to add more states or to remove states in some other em- 
bodiments. It is also possible to add or remove events. The state machine ac- 
cording to the invention should comprise at least states ST1, ST2 and ST6 

30 with the appropriate events (e1, e2 and modified e7). 

Figure 3 is a flow chart illustrating the functionality of the SMP in 
the second preferred embodiment of the invention, where it is assumed for the 
sake of clarity that the accounting is handled separately and the vouchers are 
valid. It is also assumed for the sake of clarity that the subscription is an indi- 

35 vidua! prepaid subscription (i.e. one subscriber) and not a prepaid group sub- 
scription. In the second embodiment, only the time limit to the subscription 
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expiry, i.e. the subscription expiry date, is calculated. 

Referring to Figure 3, a new subscription is added in step 301 to 
the database of the service provider having subscriber-specific information. In 
step 302 a subscription expiry date is set. In the second preferred embodiment 
5 the subscription expiry date is set by the SMP (i.e. the network element main- 
taining subscriber-specific information). In the second preferred embodiment 
this subscription expiry date is a constant, the value of which is configurable. 
After the subscription is provisioned, it is monitored whether the subscriber 
makes a first call or not in step 303. If the subscriber makes the first call, the 

10 subscription is activated in step 304 and the subscription expiry date is up- 
dated in step 305. In the second preferred embodiment the new subscription 
expiry date is the result of adding together the validity period of the credit, 
such as 6 months, and the date of this first call. Although not shown in Figure 
3. credit is deposited on the account Now the subscriber can receive and 

15 make calls. Then it is monitored whether the subscriber performs recharging 
in step 306 or whether the subscription expiry date is encountered in step 307. 
If the subscriber recharges (step 306), the subscription expiry date is updated 
in step 305. From now on the process proceeds as described above. If the 
subscription expiry date is encountered (step 307), the subscription is deacti- 

20 vated in step 308 and the subscriber will not be able to use his subscription 
anymore. The same step 308 is also encountered when the subscription ex- 
piry date set in step 302 is encountered in step 309 before a first call of step 
303. 

The functionality of the SMP in the second preferred embodiment 
25 with a group subscription is almost the same as described above. The differ- 
ences are described below. In a group prepaid subscription, instead of a new 
subscriber, a new group is added in step 301 to the subscriber database of 
the service provider. Information about the group, i.e. members of the group 
etc. is added to the subscriber database. After the subscription is provisioned, 
30 in step 303 it is monitored whether a subscriber belonging to the group makes 
a first call or not. In the second preferred embodiment it is assumed that the 
group has no external parties and all subscribers belonging to the group can 
make the first call activating the subscription. In embodiments where only su- 
permembers of the group are allowed to make the first call, in step 303 it is 
35 monitored whether a supermember makes the first call. In embodiments where 
there is at least one external party who is allowed to activate the subscription, 
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in step 303 it is monitored whether a first call is made by a subscriber who can 
activate the subscription or a first web use is made by an external party. 
Whichever takes place first activates the subscription. In one embodiment of 
the invention where only external parties can activate the subscription in step 
5 303 it is monitored whether a first web use is made. After step 305 all sub- 
scribers belonging to the group can receive and make calls. In step 306 it is 
monitored whether an external party of the group or a subscriber belonging to 
the group and having the right to recharge the subscription account, performs 
recharging. A recharging attempt made by a subscriber having no right to re- 

10 charge, is ignored. In other words, the system does not accept the recharging 
attempt. If the subscription is deactivated (step 308), the subscribers belong- 
ing to the group will no longer be able to use the group subscription. 

The steps have not been set out in an absolute time sequence in 
Figure 3. Some of the above-described steps may take place simultaneously 

15 or in different order, for example. Some steps may also be skipped over, such 
as step 305 in embodiments where the service provider has set a fixed sub- 
scription expiry date. There may also be other steps not shown" in Figure 3 
between the steps stated above. 

Although the invention is described above assuming that the sub- 

20 scription is activated in response to the first call made by the subscriber, the 
invention may also be implemented in such prepaid systems where the sub- 
scription is activated during provisioning. In these systems the subscription 
expiry date is not calculated twice. The accompanying drawings and the re- 
lated description are only intended to illustrate the present invention. Different 

25 variations and modifications of the invention will be apparent to those skilled 
in the art, without departing from the scope and spirit of the invention defined 
in the appended claims. 
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CLAIMS 

1 . A method of managing subscription information of a prepaid sub- 
scription in a telecommunications system, 

characterized by the method comprising the steps of: 
5 setting (302), during subscription provisioning, a first time limit indi- 

cating when the subscription will expire: 

encountering (309, 309) the first time limit; and 
deactivating (308) the subscription in response to the encountered 
first time limit. 

10 2. A method of managing subscription information of a prepaid sub- 

scription in a telecommunications system, the prepaid subscription being a 
prepaid group subscription having one common prepaid subscription account 
for all group members, 

characterized by the method comprising the steps of: 
15 setting (302), during subscription provisioning, a first time limit indi- 

cating when the subscription will expire; 

encountering (309, 309) the first time limit; and 
deactivating (308) the subscription in response to the encountered 
first time limit. 

20 3. A method as claimed in claim 1 or 2, characterized by the 

method further comprising the step of updating (306) the first time limit during 
subscription activation. 

4. A method as claimed in claim 1,2 or 3, characterized by 
the method further comprising the steps of: 
25 calculating, during subscription activation, a second time limit pre- 

ceding the first time limit by a predefined time period; 
encountering the second time limit; and 

giving, after encountering the second time limit, a user of the sub- 
scription an announcement saying that the subscription will expire soon. 
30 5. A method as claimed in any one of the preceding claims, char- 

acterized by the method further comprising the steps of: 

calculating, during subscription activation, a third time limit indicating 
when the credit in the subscriber's account will expire; 
encountering the third time limit; and 
35 barring at least all calls which are charged from the subscription in 
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response to the encountered third time limit. 

6. A method as claimed in claim 5 ; characterized by the 
method further comprising the steps of: 

calculating, during subscription activation, a fourth time limit pre- 
5 ceding the third time limit by a predefined time period; 
encountering the fourth time limit; and 

giving, after encountering the fourth time limit, a user of the sub- 
scription an announcement saying that the credit will expire soon. 

7. A method as claimed in any one of the preceding claims, char- 
10 a c t e r i z e d by the method further comprising the step of updating (306) 

the time limit when the prepaid account of the subscription is recharged. 

8. A method of managing prepaid subscription information in a tele- 
communications system, 

characterized by the method comprising the steps of: 
15 setting, during subscription activation, a first time limit indicating 

when the credit will expire; 

encountering (307, 309) the first time limit; 

allowing recharging also within a predetermined time period after 
the first time limit has been encountered; 
20 updating the first time limit in response to the recharging; and 

deactivating (308) the subscription if recharging has not been car- 
ried out within the predetermined time period after the first time limit has been 
encountered. 

9. A telecommunications system (S) offering prepaid subscription 
25 services, the system comprising at least one database (SMP) having sub- 
scription information of at least one prepaid subscription, character- 
ized in that 

the system (S) is arranged to set a first time limit for subscription in- 
formation during subscription provisioning , the time limit indicating when the 
30 subscription will expire, and to deactivate the subscription in response to en- 
countering the first time limit. 

10. A telecommunications system (S) as claimed in claim 9, char- 
acterized in that the system (S) is further arranged to calculate, during 
subscription activation, a second time limit indicating when the credit in the 

35 subscription account will expire, and to bar at least all calls for which the sub- 
scription is charged in response to encountering the second time limit. 
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11. A telecommunications system (S) as claimed in claim 10, 
characterized in that 

the subscription is a group subscription, the group comprising at 
least one first member who is allowed to activate the subscription and at least 
5 one second member who is not allowed to activate the subscription; and 

the system (S) is further arranged to activate the subscription and 
calculate the second time limit in response to the first subscriber activating the 
subscription. 

12. A telecommunications system (S) as claimed in claim 9, 10 or 11, 
10 characterized in that the system (S) is further arranged to update the 

time limit in response to the subscription account being recharged. 

13. A telecommunications system (S) as claimed in claim 12, 
characterized in that 

the subscription is a group subscription, the group comprising at 
15 least one third member who is allowed to recharge the subscription account 
and at least one fourth member who is not allowed to recharge the subscrip- 
tion account; and 

the system (S) is further arranged to update the time limit in re- 
sponse to the third subscriber recharging the subscription account. 
20 14. A telecommunications system (S) as claimed in claim 12 or 13, 

characterized in that 

the subscription is a group subscription having at least one external 
party who does not belong to the group but who is allowed to recharge the 
subscription account; and 
25 the system (S) is further arranged to update the time limit in re- 

sponse to the external party recharging the subscription account. 

15. A network element (SMP) comprising a database having sub- 
scription information of prepaid subscriptions in a telecommunications system, 
characterized in that 

30 the network element (SMP) is arranged to monitor a time limit indi- 

cating when the subscription will expire and to deactivate the subscription in 
response to encountering a first time limit. 

16. A network element (SMP) as claimed in claim 15, charac- 
terized in that the network element (SMP) is further arranged to set the 

35 time limit during subscription provisioning. 
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